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Case Report

Endometrial yolk sac tumors: a case report
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Abstract: A yolk sac tumor (YST) is a malignant tumor originating from germ cells. YST mainly arises from the gonads,
rarely occurring in extragonadal sites. Endometrial yolk sac tumors are rare. In this study, a case involving a 36-year-
old female with a history of irregular vaginal bleeding and elevated alfa-fetoprotein levels is presented. Multi-dis-
ciplinary clinical, laboratory, and pathological investigations contributed to the diagnosis of an unusual case of an
endometrial yolk sac tumor. The patient was treated with surgery, followed by postoperative chemotherapy. Serum
levels of alfa-fetoprotein were restored to normal and the patient remained free of disease for 15 months.
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Introduction

Yolk sac tumors (YST), also known as endoder-
mal sinus tumors, are malignant germ cell
tumors (GCT) that usually arise in the gonads,
such as the testis or ovaries. Although most
YSTs occur in the gonads, about 10-20% of
cases arise in extragonadal sites including the
mediastinum, sacrococcygeal region, retroperi-
toneum, cervix, vulva, pelvis, lung, head, neck,
and stomach [1-5]. Patient serum levels of alfa-
fetoprotein (AFP) are elevated. Primary YSTs of
the endometrium are extremely rare. Currently,
surgery and chemotherapy are the major treat-
ments for such tumors. Herein, we described
a case of endometrial YST in a young woman
and discussed the clinical, morphological, and
immunohistochemistry (IHC) features.

Case presentation
Clinical history

A 36-year-old married Chinese woman was pre-
sented in October 2014 with a 2-month history
of irregular vaginal bleeding. The patient under-
went a cesarean section in May 2011, from
that point she was on barrier contraception.
Gynecological examination showed that her
enlarged cervix was characterized by grayish-

white necrotic tissues and contact bleeding.
The uterus was slightly enlarged without any
distinct abnormalities palpable in the bilateral
adnexa. An abdominal ultrasonography also did
not show any abnormalities in the liver, gallblad-
der, spleen, pancreas, kidneys, ureter, or uri-
nary bladder. Magnetic resonance imaging
(MRI) revealed enlarged uterine volume and a
soft tissue mass measuring 8.4 x 6.3 x 6 cm®
in the cervical canal and anterior wall of the
lower segment of the uterus. This mass pro-
truded into the uterine cavity. On October 23,
2014, a biopsy specimen of the cervix excres-
cence revealed “clear cell adenocarcinoma”.
The laboratory tests detected a serum alfa-
fetoprotein (AFP) level of 4597 ng/mL (refer-
ence value: 0-20 ng/mL). Serum levels of CEA,
CA153, CA125, CA199, and B-HCG were within
normal range. A chest computed tomography
(CT) scan was negative. Frozen biopsy from an
endometrial mass revealed “adenocarcinoma”.
Subsequently, the patient underwent surgery
including total abdominal hysterectomy, bilat-
eral salpingo-oophorectomy with pelvic lymph-
adenectomy, omentectomy, and appendectomy
without visible residual metastases. One day
post-surgery, serum AFP levels decreased dra-
matically to 3,008 ng/mL and 1 week after sur-
gery AFP levels were 1,147 ng/mL. Six cycles of
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Figure 1. Histopathologic features of yolk sac tumor
component: A. Yolk sac tumor (YST) with a typical
Schiller-Duval body. B. Yolk sac tumor (YST) with mi-
crocapsule structures. (H&E staining, original magni-
fication x 100 magnification).

intravenous chemotherapy with docetaxel 75
mg/m? and nedaplatin 80 mg/m? were admin-
istered every 21 days. After one course of che-
motherapy, the serum AFP level reached 152.9
ng/mL that further returned to normal range
after two courses of chemotherapy. The patient
is still alive and has remained free of disease
for 22 months.

Histology and immunohistochemistry

The uterus, measuring approximately 13 x 11 x
3 cm® in volume, was filled with a cauliflower-
shaped tumor, measuring 5 x 3.5 x 3 cm?, with
areas of hemorrhage and necrosis. This solid
tumor presented a grayish-yellow and grayish-
white cut surface with fuzzy margins. The tex-
ture of the tumor was brittle. This tumor infil-
trated >2/3rd of the myometrial thickness and
serosa of the corpus uteri. Moreover, it invaded
the cervical canal stroma but not the bilateral
adnexa.

Histologically, the tumor areas presented an
endodermal sinus with glandular, papillary, and
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solid patterns. Typical Schiller-Duval (SD) bod-
ies (Figure 1A) and microcapsule structures
(Figure 1B) were also observed in the local
area. The stroma was hypocellular, loose, and
myxoid. A systematic examination of the bilat-
eral adnexa and pelvic lymph nodes did not
reveal any neoplastic transformation.

Furthermore, immunohistochemistry analysis
revealed a diffused and intense positive stain-
ing of AFP, SALL4, and Glypican-3 in the focal
area (Figure 2A-C). Her tumor did not express
ER, PR, vimentin, CK20, CD30, PAX-8, WT-1,
P53, B-HCG, and EMA.

Discussion

YSTs are rare malignant tumors originating
from germ cells, first described by Teilum in
1959 [1]. Nearly 85-90% of YSTs occur in re-
productive organs and the remaining in other
areas [2]. Some studies have reported that pri-
mary extragonadal YSTs occur in the mediasti-
num, sacrococcygeal region, retroperitoneum,
cervix, vulva, pelvis, lung, head, neck, and
stomach [3-7]. Although the histogenesis of
extragonadal YSTs remains controversial, two
main theories have been proposed to explain
the extragonadal site [8]. The first theory is that
the tumor originates from aberrant differentia-
tion of somatic cells, which might explain occur-
rence of YST in the endometrium and stomach.
Another hypothesis is that the tumor appears
to arise from germ cells misplaced during
embryogenesis and malignant transformation
leads to primary germ cell tumors at extrago-
nadal sites [9]. YSTs that originated in the endo-
metrium are extremely rare. To the best of our
knowledge, only 13 cases of primary YSTs of
the endometrium have been reported in the lit-
erature [10-21] including 10 patients with pure
YSTs and 3 co-existing with other endometrial
malignancies (endometrial adenocarcinoma
and carcinosarcoma). Herein, we reported the
fourteenth case of primary YST of the endome-
trium. The majority of patients manifest the dis-
ease in their second and third decades of life,
although there have been case reports of
malignant germ cell tumors occurring in infancy
as well as postmenopausal women [22, 23].

Intraoperative frozen diagnosis of YSTs without
any information regarding serum levels of AFP
is rather challenging. If the pathologist is
equipped with this information, YSTs could
have been included in differential diagnosis. In
the present case, a preoperative biopsy speci-
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Figure 2. Envision immunohystochemical analysis: A.
AFP positive expression in the yolk sac tumor com-
ponent. B. SALL4 positive expression in the yolk sac
tumor component. C. Glypican-3 positive expression
in the yolk sac tumor component (EnVision immuno-
histochemistry, original magnification x 200).

men of the cervix and intraoperative frozen
diagnosis of endometrium were misdiagnosed
as clear cell adenocarcinoma. The common his-
tological pattern of YST is reticular, involving a
labyrinth of channels lined by primitive cells
focally expanded to form microcysts lined by
clear or flattened and atypical epithelial cells.
The stroma is hypocellular, loose, and myxoid.
In classic growth, these are papillary fibrovas-
cular structures wherein a central blood vessel
is mantled by tumor cells and projected into
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space lined by tumor cells (endodermal sinuses
and S-D bodies). Fewer patterns include solid,
tubular, glandular, and polyvesicular structures,
which usually exist in different combinations
and histological variants. Schiller-Duval bodies
are characteristic and valuable in identifica-
tion of YST. However, this structure occurs in
only 20% of YST cases [8]. In this case, tumor
tissues manifested the characteristics of
abundant papillary and glandular structures
and less S-D bodies interfered with our dia-
gnosis.

Compared to gonadal site YSTs, accurate diag-
nosis of endometrial YSTs by hematoxylin-eosin
(HE) staining alone would be relatively difficult,
due to nonspecific clinical symptoms and imag-
ing characteristics. Thus, immunohistochemis-
try staining occupies a critical role in accurate
histological diagnosis of YST. PLAP, CD117, AFP,
and B-HCG are routine immunohistochemistry
markers for diagnosis and differential diagno-
sis of gonadal GCTs. AFP staining is positive in
most cases of YST, however, an immunohisto-
chemistry assay might be negative for AFP in
some cases [8].

Thus, we investigated the recently described
GCT markers including OCT3/4, CD117, CD30,
PLAP, AFP, Glypican-3, SALL4, and B-HCG to-
gether with CK and EMA. We found that GCT
markers AFP, Glypican-3, SALL4, PLAP, and
CD117 showed positive expression to diffe-
rent degrees. Although AFP staining is strongly
positive in most YST cases, AFP was positively
expressed in the local area in the current case
while SALL4 was expressed extensively and
diffused, but robust. Cao et al. found that
SALL4 is one of the new indicators that can
identify YSTs of the ovary with increased se-
nsitivity and specificity [24]. Therefore, we
speculated that, due to the lack of sensitivity
and specificity of these germ cell tumor mark-
ers, combining the use of a variety of germ cell
tumor markers, especially SALL4, was essen-
tial in YST cases.

Assessment of serum AFP levels is useful in
diagnosing YSTs and also in monitoring re-
sponse to therapy and prognosis [25]. Serum
AFP levels decrease after treatment, within 2-3
weeks. In this case, the patient presented an
extremely high level of serum AFP at 4597 ng/
mL before the operation, decreasing rapidly
postoperative. Thus, pathologists and physi-
cians are obligated to evaluate serum tumor
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markers, including AFP, prior to operations on
primary external genital tumors. In cases where
tumors display epithelioid features similar to
adenocarcinoma, primary YSTs of external geni-
tals should be considered.

Surgical treatment alone is quite unsuccessful
in eradicating these tumors. Improved efficien-
cy of chemotherapy has led to better prognosis
in patients with YSTs. Furthermore, cisplatin-
based combination chemotherapy thatincludes
cisplatin, etoposide, and bleomycin has been
identified as the optimal regimen of adjuvant
treatment for germ-cell tumors. Patients with
GCT, sensitive to cisplatin-based chemothera-
py, have resulted in gradual restoration of AFP
to normal levels. In our current case, the mor-
phological and immunohistochemistry pattern,
elevated levels of serum AFP, and rapid de-
crease of AFP levels in clinical treatment were
in agreement with characteristics of an endo-
metrial YST.

Conclusion

In summary, we presented an unusual case
of endometrial carcinoma with YST. Multi-
disciplinary clinical, laboratory, and pathologi-
cal investigations contributed to diagnostic
accuracy. Notably, higher serum AFP levels
were gradually reduced to normal as a result
of chemotherapy. However, additional molecu-
lar genetic studies will be essential in decip-
hering the clinical and pathophysiological me-
chanisms underlying these tumors.
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